N-acetyl-l-cysteine decreases intra-abdominal adhesion formation through the upregulation of peritoneal fibrinolytic activity and antioxidant defenses.
Intraperitoneal adhesions occur in more than 94% of patients after abdominal surgery. Mechanisms that decrease oxidative stress and upregulate peritoneal fibrinolysis reduce adhesions. N-acetyl-l-cysteine (NAC) is a clinically relevant antioxidant whose effect on peritoneal fibrinolysis and ability to decrease adhesions has not been established. The aims of this study were to determine if NAC reduces adhesions and to characterize its potential mechanism(s) of action. Male Wistar rats (n = 92) received 0.9% saline (OP Control), intraperitoneal NAC (150 mg/kg, OP + NAC), or oral NAC (1200 mg/kg) twice daily on preoperative day 1, day of operation, and postoperative day 1. Adhesions were induced on the day of operation using our previously described ischemic button model. Animals were killed on postoperative day 7 for adhesion scoring. Peritoneal tissue and fluid from the intraperitoneal NAC group were measured at 24 hours for fibrinolytic activity, tissue plasminogen activator (tPA), plasminogen activator inhibitor-1 (PAI-1), total glutathione, and 8-isoprostane (8-IP). The effect of NAC on tPA and PAI-1 production was tested in vitro in human mesothelial cells. The effect of NAC on intestinal wound healing was measured using colonic anastomotic burst pressures. Intraperitoneal NAC reduced adhesions by 53% (P < .001) compared to OP Controls without affecting anastomotic wound healing. NAC increased the tPA/PAI-1 protein ratio and peritoneal fibrinolytic activity by 69% and 127%, respectively, compared to OP Controls (P < .05). NAC did not restore total glutathione levels in peritoneal adhesion tissue but decreased 8-IP by 46% and 65% (P < .05) in peritoneal tissue and fluid, respectively, compared to OP Controls. Human mesothelial cells incubated with NAC exhibited a concentration-dependent increase in the tPA/PAI-1 ratio, which supported in vivo observations (P < .05). Oral NAC did not decrease adhesions. NAC administered intraperitoneally decreased adhesion formation while upregulating peritoneal fibrinolytic activity and antioxidant defenses without affecting normal anastomotic wound healing. These data suggest a potential new therapeutic use for NAC in adhesion prevention.